Nitric oxide modulation of norepinephrine production in acupuncture points.
The purpose of this study was to examine the levels of norepinephrine (NE) turnover in skin tissues and to determine the effect of nitric oxide (NO) on NE production in acupuncture points (acupoints) and meridians. The rats were pretreated with alpha-methyl-tyrosine methyl ester and intravenously infused with L-(2,3,5,6-(3)H)-tyrosine. Blood was withdrawn and skin tissues were excised from the low skin resistance points, non-acupoint, and non-meridian areas located on leg, arm, or trunk. The results showed that the skin NE concentration and (3)H-NE release in acupoints were significantly higher than those in non-acupoints and non-meridian controls. (3)H-NE releases in the acupoints were increased by intravenous infusion of 2-N,N-diethylamino-diazenolate-2-oxide, an NO donor, but lowered by N(G)-Propyl-L-arginine, an inhibitor of neuronal NO synthesis. NE turnover rates in the acupoints were lower in the NO donor treated group while the inhibitor of NO synthesis reversed the trend. In contrast, NE turnover rates were not altered by NO donor and inhibitor of NO synthesis in non-acupoint and non-meridian control tissues. This is the first evidence that NE turnover was consistently decreased in acupoints and enhanced NE synthesis/release in acupoints were facilitated by presence of an NO donor and inhibited by an inhibitor of NO synthesis. The data suggest that skin NE synthesis/release in acupoints/meridians is increased in skin acupoints, which is modulated by L-arginine-derived NO synthesis in sympathetic nervous system.